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changes corresponding with black and white. It will be seen
therefore that the theory permits of a light-sense as .distinct
from a colour-sense, and is compatible with the phenomena at
very weak and very strong illuminations mentioned above.
These three processes,'it was supposed, might be accomplished
by the chemical changes in three distinct photochemical pigments
in the retina. It is true that these substances, like the three
sets of organs presupposed by the Young theory, have not yet-
been detected physiologically, and are purely supposititious. But
assuming their presence, the theory suggested a plausible method
of accounting for certain effects known as successive and
simultaneous contrast.
Other theories of colour-vision have been put forward, and
interesting discussions of some of these will be found in
Helmholtz's great book on physiological optics.
It may be well at this stage to give a brief account of some of
the speculations that have been made regarding the behaviour of
the minute retinal elements known as the rods and cones. The
theory of the action of these organs is generally attributed to
v. Kries.1 It has attracted much interest, and has been regarded
as throwing light on a number of circumstances which neither the
Young nor the Bering theory seems competent to explain. The
theory of the action of the rods and cones has been applied by
Lummer2 and others to account for phenomena observed in
heterochromatic photometry.
Allusion has already been made to the curious changes in
the brightness of colours that occur in fading illumination.
Suppose that two pieces of bright red and green paper, about
6 inches square, are pasted up side by side and so chosen that,
with the eye at a distance of about 10 inches, they appear equally
bright. Then it will be observed that if the eye is removed to
a distance of 40 feet or so the brightness in the two cases is no
longer the same. The red appears unquestionably the brighter
of the two. This phenomena is sometimes spoken of as the
" yellow spot effect."
Now, suppose that we return to our position close to the
coloured papers and try the effect of gradually reducing the illum-
ination (if the room is lighted by daylight this can conveniently
be done by gradually pulling down the blinds). It will soon be
1  "Uber die Fimktion der Netzliautstabchen," Zeitschr.f. Psych, u. Phys. d.
Sinnesorgane, vol. ix. pp. 81-123, 1894.
2 Die Ziek der LeuchtechniJc, 1903.